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CLAIMS 

What is claimed is: 

1. A head suspension for supporting a head assembly in cooperative engagement 
with a rotating disc in a disc drive, theynead suspension mounted to an actuator for 
controllably moving the head asserr^ly radially over the surface of the disc, the head 
suspension comprising: 

a gimbal portion for mouhting the head assembly and providing compliance in 

roll and pitch axes of the head assembly; 
a load beam portion for exerting a load force on the head assembly to encourage 

the head assembly toward the disc; 

the gimbau portion and load beam portion being fixed in relation to each 
ther and configured to provide static control of a flying [ attitu dejof 
''the head assembly; and 
means for cc/ntroUably altering the flying lattitudebf the head assembly in 

accordance with^radialjposition of thehead assembly in relation to the 
djsc. 

2. ' A head suspension for supporting a head assembly in cooperative engagement 
with a rotating disc in a disc drive, the hpd suspension mounted to an actuator for 
controllably moving the head assemblyradially over the surface of the disc, the head 
suspension comprising: 

a gimbal portion for mountirfg the head assembly and providing compliance in 

roll and pitch axesyof the head assembly; 
a load beam portion /or pxerting a load force on the head assembly to encourage 

toward the disc; 

and load beam portion being fixed in relation to each 
^nd configured to provide static control of a flying height of 
head assembly; and 
means for conW&llably altering the flying\heigh^^ the head assembly in 

accordance with'pdial|position of the head assembly in relation to the 
disc/ 
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A disc drt^Coniprlsmg: 

a rotating disc moi|inted for rotation in the disc drive; 

a head assembly for recording digital information to and retrieving information 
from the/disc; 

a head suspension for mounting the head assembly and for providing static control 

of a flying attitude of the head assembly above the rotating disc; 
an actuator to /which the head suspension is mounted for moving the head 

assernbly radially over the disc; and 
means for dynamically controlling the flying *attitude|^ the head assembly above 

the aisc in accordance with radial position of the head assembly in relation 

to tne disc. 
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A disc drive coniprising: 

a rotating disc mounted for rotation in the disc drive; 

a head assembw for recording digital information to and retrieving information 
from tme disc; 

a head suspension for mounting the head assembly and for providing static control 

of a nying height of the head assembly above the rotating disc; 
an actuator Ao which the head suspension is mounted for moving the head 

assembly radially over the disc; and 
means fo/ dynamically controlling the flying^height^^f the head assembly above 
le disc in accordance with radial position of the head assembly in relation 
Ko the disc. 
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5. I^A hejjp syspensior for supporting a head assembly in cooperative engagement 
with a rotating disc in a disc drive, the disc comprising a landing zone proximate its inner 
diameter and a data recording zone, the head suspension mounted to an actuator for 
controllably moving the head assembly into and out of engagement with the data 
recording zone and the landing zone, the head suspension comprising: 

a gimbal portion for mounting the head assembly and providing compliance in 
roll and pitch axes of the head assembly; 
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a load belMportion for exerting a load force cyi tH?f!&ad assembly to encourage 
the head assembly toward the disc; 

the gimbal portion and load bearn/portion being fixed in relation to each 
other and configijpqd to^ovide static control of a flyin^heighPof 
the head assembl 



means for dynamically increasin/thertlying height of the head assembly as the 



head assembly is movei 



•om)engagement with the data recording area to 



engagement with th^extpred landing zone. 
A disc drive comprising 



\ 



a rotating disc mounted for rotation in the disc drive, the disc comprising a data 

recording area and a textured landing zone near its inner diameter; 
a head assembly for recording digital information to and retrieving information 
from the disc; 

a head suspension for mounting the head assembly and for providing static control 

of a flving height of the head assembly above the rotating disc; 
an actuator to/which the head suspension is mounted for moving the head 

assembly radially over the disc, and for moving the head assembly into 
ancyout of radial alignment with the^^turedjandin 
means foydynamically increasing the flying^id^htjpf the head assembly as the 
fcad assembly is moved from engagement with the data recording area to 
igagement with the textured landing zone. 

7. A head suspension for nipunting a head assembly in cooperative engagement with 
a rotating disc in a disc drive, tne head suspension mounted to an actuator for controllably 
moving the head assembly racjially over the surface of the disc, the head suspension 
comprising: 

a gimbal portion forinounting the head assembly and providing compliance in 

roll and pitcii axes of the head assembly; 
a load beam portion for exerting a load force on the head assembly to encourage 

the head assembly toward the disc; 
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tl^fmbal po ^ion and load beam portion ^Rig fixed in relation to each 
other a id configured to provide static control of a flying^^ttiludeof 
the he£ d assembly; 
the gimbal pcntion further including bending elements for dynamically 
controlling the flying attitude of the head assembly in accordance 
with Badial position of the head assembly with relation to the disc. 
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A head suspension as claimed in Claim 7, wherein: 

the gimbal portion [further comprises a pair of laterally disposed, longitudinally 

extending gimbal beams; and 
the bending elements are mounted on the gimbal beams. 
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A head suspension as claimed in Claim 7, wherein: 

the gimbal portion further comprises a pair of laterally disposed, longitudinally 
extending! gimbal beams and a connecting cross member between distal 
ends of tne gimbal beams; and 

the bending elenjents are mounted on the connecting cross member. 
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10. A head suspension for mountifig a head assembly in cooperative engagement with 
a rotating disc in a disc drive, the he^d suspension mounted to an actuator for controllably 
moving the head assembly radially^ver the surface of the disc, the head suspension 
comprising: 



a gimbal portion for 
roll and pitch 

a load beam portion ^oi 
the head asse 
the gimbal 



ting the head assembly and providing compliance in 
axg^S^of the head assembly; 

rting a load force on the head assembly to encourage 
jward the disc; 

ion and load beam portion being fixed in relation to each 



other and configured to provide static control of a flying height of 
themead assembly; 
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the gimbSiphion furthSjf including bending elem^Sfor dynamically controlling 
the flying heightLerffhe head assembly in accordance with radial position 
of the head assembly with relation to the disc. 



1 11. 
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12. 



A head suspension as claiiribd in Claim 10, wherein: 

the gimbal portion further comprises a pair of laterally disposed, longitudinally 

extending ginml beams; and 
the bending elements are mounted on the gimbal beams. 



A head suspension as claimed in Claim 10, wherein: 

the gimbal/portion further comprises a pair of laterally disposed, longitudinally 
tending gimbal beams and a connecting cross member between distal 
^nds of the gimbal beams; and 
the be/ding elements are mounted on the connecting cross member. 
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13. A head suspension for mounting a head assembly in cooperative engagement with 
a rotating disc in a disc drive, the disc/comprising a textured landing zone proximate its 
inner diameter and a data recording pea, the head suspension mounted to an actuator for 
controllably moving the head assembly radially over the surface of the disc and into and 
out of engagement with data recqrding area and landing zone, the head suspension 
comprising: ^ 

a gimbal portion for rnbunting the head assembly and providing compliance in 
roll and p/tch^axes of the head assembly; 

a load beam pord oZ ^exerting a load force on the head assembly to encourage 
the heact^se Tibly toward the disc; 

the ginmal portion and load beam portion being fixed in relation to each 
rother and configured to provide static control of a flying height of 
the head assembly; 

the gimbal Portion further including bending elements for dynamically increasing 
th/ flying height of the head assembly as the head assembly is moved 
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frSIPcngagejg^nfwith the data recording aJRunto engagement with the 
landing 

14. A head suspension as claimed in Claim 13, wherein: 

the gimbaLportion further comprises a pair of laterally disposed, longitudinally 

^tending gimbal beams; and 
the binding elements are mounted on the gimbal beams. 

15. A head suspension as claimed in Claim 13, wherein: 

the gimbal portion fLt^ comprises a pair of laterally disposed, longitudinally 
extending/OTnb^ beams and a connecting cross member between distal 
ends of ;he gimbal beams; and 

the bending^^ elements are mounted on the connecting cross member. 

16. A head suspension for mounting a head assembly in cooperative engagement with 
a rotating disc in a disc drive, the head suspension mounted to an actuator for controllably 
moving the head assembly radially over the surface of the disc, the head suspension 



compnsmg: 



a gimbal portion for ijounting the head assembly and providing compliance in 

roll and pitch^axes of the head assembly; 
a load beam portion ^or exerting a load force on the head assembly to encourage 
the head assembly toward the disc; 

the gimbal/portion and load beam portion being fixed in relation to each 
other and configured to provide static control of a flying attitude of 
the head assembly; 

the gimbal portion further including bwnetd bending elements for 

dynamically controlling the flying attitude of the head assembly in 
Accordance with radial position of the head assembly with relation 
/to the disc. 
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A head sil^llision as claiE&ed in Claim 16, whereiT 
the gimbal portion furthefr comprises a pair of laterally disposed, longitudinally 

extending gimbal beams; and 
the bending elements Are mounted on the gimbal beams. 

A head suspension's claimed in Claim 16, wherein: 

the gimbal portion further comprises a pair of laterally disposed, longitudinally 
extending gimbal beams and a connecting cross member between distal 
ends of tpe gimbal beams; and 

the bending elements are mounted on the connecting cross member. 
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19. A head suspensioh for mounting a head assembly in cooperative engagement with 
a rotating disc in a disc d ive, the head suspension mounted to an actuator for controUably 
moving the head assembly radially over the surface of the disc, the head suspension 
comprising: 

a gimbal portioiJ for mounting the head assembly and providing compliance in 

roll and pitch axes of the head assembly; 
a load beam portion for exerting a load force on the head assembly to encourage 

the head assembly toward the disc; 

the jkhpbal portion and load beam portion being fixed in relation to each 
ler and configured to provide static control of a flying height of 
\tHfe head assembly; 



the gimbal pc 



radia 



rtion further including bi-metal bending elements for dynamically 



controlling the flying height of the head assembly in accordance with 



position of the head assembly with relation to the disc. 



1 20. 



A head suspension as claimed in Claim 19, wherein: 

the gimbal portion further comprises a pair of laterally disposed, longitudinally 

extending gimbal beams; and 
the bending elements are mounted on the gimbal beams. 
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1 21. Aheadsul 

the gimbal portionyfurther comprises a pair of laterally disposed, longitudinally 
^^^^y^ extendin^gimbal beams and a connecting cross member between distal 

^^4 \ ends ofirhe gimbal beams; and 

5 the bending /lements are mounted on the connecting cross member. 

1 22, A head suspension for mountin^a head assembly in cooperative engagement with 

2 a rotating disc in a disc drive, the disc oomprising a textured landing zone proximate its 

3 inner diameter and a data recording area, the head suspension mounted to an actuator for 

4 controllably moving the head assembly radially over the surface of the disc and into and 

5 out of engagement with data recording area and landing zone, the head suspension 

6 comprising: 

7 a gimbal portion for mounting the head assembly and providing compliance in 

8 roll and pitch axe^of the head assembly; 

9 a load beam portion for dxerting a load force on the head assembly to encourage 

10 the head assembly toward the disc; 

1 1 the gimbal portion and load beam portion being fixed in relation to each 

12 other md configured to provide static control of a flying height of 

13 the(^^ead assembly; 

14 the gimbal portion mrther including bi-metal bending elements for dynamically 

15 increasing tnelnying height of the head assembly as the head assembly is 

16 moved from^gagement with the data recording area into engagement 

17 with the iSin^in^ zone. 

1 23. A head suspen^on as claimed in Claim 22, wherein: 

2 the gimbal poiiion further comprises a pair of laterally disposed, longitudinally 

3 extenaing gimbal beams; and 

4 the bending elements are mounted on the gimbal beams. 
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scWmsion as claimed in Claim 22, whereiifr 



1 24. A head sc 

2 the gimbal portion further comprises i pair of laterally disposed, longitudinally 

3 extending gimbal beams and a connecting cross member between distal 

4 ends of the gimbal beams; amd 

5 the bending elements are mounted on the donnecting cross member. 

1 25. A head suspension for mounting a head assembly in cooperative engagement with 

2 a rotating disc in a disc drive, the head suspension mounted to an actuator for controllably 

3 moving the head assembly radially over/the surface of the disc, the head suspension 

4 comprising: 

5 a gimbal portion for mounting the head assembly and providing compliance in 

6 roll and pitch axes of the head assembly; 

/ 

7 a load beam portion for exertirig a load force on the head assembly to encourage 
0 8 the head assembly toward the disc; 

J 9 the gimbal portion and load beam portion being fixed in relation to each 

10 other and c(|nfigured to provide static control of a flying attitude of 

=p 11 the head assembly; 

J 12 the gimbal portion/further including piezo-electric bending elements for 

1^ 13 dynamicaMy controlling the flying attitude of the head assembly in 

m 14 accordance w^th radial position of the head assembly with relation 

n // 
"J 15 to the disc. 




1 26. A head suspension as elajmed in Claim 25, wherein: 

2 the gimbal portion fi||iEner comprises a pair of laterally disposed, longitudinally 

3 extending girybal beams; and 

4 the bending elements are mounted on the gimbal beams. 



1 27. A head suspension as claimed in Claim 25, wherein: 

2 the gimbal portion tfurther comprises a pair of laterally disposed, longitudinally 

3 extending gimbal beams and a connecting cross member between distal 

4 ends of thje gimbal beams; and 

SEA 9168 
Patent Application 
June 9, 2000 



5 the bendn^Rements are mounted on the coimectin^ross member. 

1 28. A head suspension for mounting a head/assembly in cooperative engagement with 

2 a rotating disc in a disc drive, the head suspension mounted to an actuator for controUably 

3 moving the head assembly radially over the surface of the disc, the head suspension 

4 comprising: 

5 a gimbal portion for mounting the head assembly and providing compliance in 

6 roll and pitch axes/of the head assembly; 

7 a load beam portion for exerting/^ load force on the head assembly to encourage 

8 the head assembl^'^o^^d the/disc; 

9 the gimbal por^on and load beam portion being fixed in relation to each 

10 other and cc^nfigured to provide static control of a flying height of 

1 1 the head assembly; 

D 12 the gimbal portion further including piezo-electric bending elements for 

Ln 13 dynanucally controlling the flying height of the head assembly in 

~ 14 accordance with radial position of the head assembly with relation to the 

z r 

=p 15 disc. 

/ 

1^ 1 29. A head suspension as claimed in Claim 28, wherein: 

y ^ 

01 2 the gimbal portion further comprises a pair of laterally disposed, longitudinally 

/ 

3 extending gimbal beams; and 

y 4 the bending elements are mounted on the gimbal beams. 



1 30. A head suspension as claimed in Claim 28, wherein: 

2 the gimbal portion further comprises a pair of laterally disposed, longitudinally 

3 / extending gimbal beams and a connecting cross member between distal 

4 / ends of the gimbal beams; and 

5 Jche bending elements are mounted on the connecting cross member. 

1 31. /a head suspension for mounting a head assembly in cooperative engagement with 

2 a rotating disc in a disc drive, the disc comprising a textured landing zone proximate its 
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data recording area, the^ead suspens?5fi 



inner diameter ai^Pfdata recording area, the^ead suspen^^ mounted to an actuator for 
controllably moving the head assembly radially over the surface of the disc and into and 
out of engagement with data recording area and landing zone, the head suspension 
comprising: / 

a gimbal portion for mounting the head assembly and providing compliance in 

roll and pitch axes of the head assembly; 
a load beam portion fc^rfexerting a load force on the head assembly to encourage 
the head assembly toward the disc; 

the gimbal p H^ion andJ|load beam portion being fixed in relation to each 
other and ^nfigured to provide static control of a flying height of 
the hea/assemblA^; 
the gimbal portion further including piezo-electric bending elements for 

dynamically increasing the flying height of the head assembly as the head 

assembly is moved from engagement with the data recording area into 

engagement with the landing zone. 



32. A head suspension as claimed in Claim 31, wherein: 

the gimbal portion further comprises a pair of laterally disposed, longitudinally 

/xtending gimbal beams; and 
the berfding elements are mounted on the gimbal beams. 



33. A head suspension as claimed in Claim 31, wherein: 

the gimbal portion further comprises a pair of laterally disposed, longitudinally 
/ extending gimbal beams and a connecting cross member between distal 
/ ends of the gimbal beams; and 
thp bending elements are mounted on the connecting cross member. 
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